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1. Introduction 
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> Circularly polarized (CP) antennas are deployed In 


various wireless systems such as Satcom, GNSS, 
RFID, etc.. 
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» Advantages of CP antennas: 


* Mitigation of multi-path fading 
* Immunity of Faraday rotation by ionosphere 


* Reduction of polarization mismatching between 
transmitting and receiving antennas 
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» The principles to create a CP radiation 
» E(0,) — Eo(0,) - e^  E,(0, qp) - el"? 
» Eg(0, 9) — E4(0, p) 
> 07-01 = i 
> Antennas for satellite communications have been 


dominated by reflectors, horns, waveguide and 
helix for many years 


> Recently, many wideband CP antennas have 
been reported; 


> A review of recent development in wideband CP 
antennas and arrays is needed 
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Main challenges 


e Wide impedance bandwidth 


e Wide Axial Ratio (AR) 
bandwidth 
= The field vector traces out 
an ellipse 
" AH Is the ratio of major to 
minor axes on the 
polarization ellipse 











2. A Brief Review of Some Recent 


Development in Wideband CP 
Antennas 
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2.1 Magneto-Electric (ME) Dipole 
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2.2 Wideband CP Crossed Dipoles 
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2.3 Off-Center-Fed Dipoles 
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— HFSS Simulation 
Measurement 
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2.5 Wideband CP Horn 
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2.6 Low-Profile Spiral Antenna 


spiral antenna 





lossy magneto-dielectric substrate (MagDS) 
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(a) spiral antenna 







conducting plane reflector 
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| EN 
2./ Four-Arm Planar Travelling-wave Antenna 
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Top View 
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2.8 Conical Four-Arm Sinuous Antenna with 
Wideband Dual CP 
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2.9 Printed Monofilar Square Spiral Antenna 
for Small Satellites 
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2.10 Edge Excited CP Loop Grid Array 
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2.11 Compact UWB Weakly Coupled Patch 
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2.12 Wideband CP Fabry-Perot Antenna 
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o 
2.13 Wideband 60-GHz CP Patch Array in LTCC 
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2.14 Wideband CP Reflectarray 
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2.16 Broadband High-Efficiency 
Antenna Using Printed Ridge Gap Waveguide 
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3. Case Studies of Wideband CP 
Antennas 
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3.1 Wideband CP antennas using 
inverted-S element 
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Wideband CP inverted-S antenna 
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The 3-dB AR beamwidth can cover the HPBW in the whole 
upper hemisphere 
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Extend to linear arrays 
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> Bandwidth of the linear array 
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3.2 Single-Layer Wideband CP High- 
Efficiency Reflectarrays 
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Single-layer wideband CP high-efficiency reflectarray 
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Reflectarray and phase distribution of each element 
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| NNNM 
Photo of the reflectarray in our laboratory 
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4. Conclusions 


> A brief review of some recent develooments in wideband CP 
antenna elements and arrays 


> This review is NOT complete. Apologies for being unable to 
include more examples due to limited space. More examples 
of CP antennas can be found in IEEE Xplore or my book 


» |n case studies, two recent examples including one wideband 
CP element using inverted-S element and one single-layer 
wideband CP high-efficiency reflectarray are described. Good 
performance is achieved 


> Next steps: Wideband CP active phased arrays at mm-wave 
band and THz 
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